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ABSTRACT: 
 
On December 11, 1994, at 1705 hours with Unit 2 in Mode 1 at 19 percent 
Rated Thermal Power, Unit 2 received a turbine trip/reactor trip signal 
from a Main Turbine Moisture Separator High Level. At the time, of the 
trip, the Control Room crew was attempting to transfer the Right Moisture 
Separator Reheater (MSR) drain from the Main Condenser to the 4B 
Feedwater Heater via the Right Moisture Separator Drain Tank (MSDT). 
Level alarms which normally precede the MSR high level trip signal did 
not actuate. The turbine trip signal caused the reactor trip. 
 
Despite the efforts of a troubleshooting team assigned to determine the 
root cause of this event, the cause of the MSR high level trip signal 
could not be conclusively determined. Other than the failure of the Right 
MSDT level alarms to actuate, no system, control or procedural 
abnormalities were noted. An extreme high level was observed prior to the 



trip in the 4B heater, but is not unusual during startup and could not be 
established as the cause of the event. 
 
After the reactor trip, all safety systems operated normally and the 
reactor stabilized in Mode 3. The Right MSDT high water level alarms were 
inspected, repaired, and tested. The reactor was returned to critical on 
December 12, 1994 at 2033 hours. 
 
END OF ABSTRACT 
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Conditions Prior to Occurrence: 
 
Unit 2 in Mode 1 (Power Operations) at 19 percent Rated Thermal Power at 
the beginning of a Fuel Cycle. 
 
Description of Event: 
 
On December 11, 1994 Operations personnel were in the process of 
increasing reactor power level to 30 percent Rated Thermal Power 
following the plant startup after a refueling outage. With reactor power 
at 19 percent, they were attempting to transfer the Right Moisture 
Separator drain from the Main Condenser (EIIS/SG-COND) to the 4B 
Feedwater Heater (EIIS/SN-HX). 
 
With the Right MSDT (EIIS/SN-TD) alternate drain valve to the Main 
Condenser open, the normal drain valve to the 4B Feedwater Heater valve 
was throttled opened to begin the transition to the "at power" drain 
lineup. The 4B Feedwater Heater drain was also aligned to the condenser 
via its alternate drain path at the time. At 1703 hours, the 4B Feedwater 
Heater extreme high level alarm (EIIS/SN-LA) was received. The extreme 
high level condition automatically closed the drain valve from the Right 
MSDT to the 4B Feedwater Heater. The MSDT alternate drain remained open 
and would normally have been expected to continue to carry the drain flow 
from the MSDT. 
 
Two minutes after the receipt of the 4B Feedwater Heater extreme high 
level alarm, the turbine tripped on a Main Turbine Moisture Separator 
(MSR) High Level trip, indicating that the MSDT and the drain line from 
the MSR to the MSDT was flooded. With the reactor power greater than 10 
percent of rated thermal power, the turbine trip initiated a reactor 
trip. All control rods fully inserted, both Motor Driven Auxiliary 
Feedwater Pumps started, and a feedwater isolation occurred; all as 
designed. 
 



The level switch which senses MSR high level is located several feet 
above the Right MSDT high-high level setpoint. Before the water level 
reached the MSR high level trip setpoint, the MSDT high and high-high 
level alarms should have been received. Neither of these two alarms 
actuated. 
 
A troubleshooting team was organized to investigate the cause of the 
event and the apparent failure of the MSDT high and high-high level 
alarms. The MSDT level control system was checked and found to be 
functioning normally. The MSDT alternate drain was tested and found 
unobstructed. The MSR high level trip switches and time delay logic were 
tested and found to be functioning properly. The MSR high level trip 
level sensing lines were blown down and found clear. The MSDT level 
indication was confirmed to be functioning properly, however, the level 
indication was not observed in the minutes prior to the trip. 
 
The MSDT high and high-high alarm switches were checked and found to have 
failed due to corrosion of the switch linkage. The switches were 
subsequently repaired and retested satisfactorily. 
 
The heater 4B level controls were checked and found to be functioning 
normally. 
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Description of Event: (cont'd) 
 
On December 12, 1994 at 2033 hours, upon concluding the investigation and 
repairs to the MSDT level switches, the reactor was returned to critical. 
The MSR drain control system was monitored carefully during restart. The 
ensuing power ascension sequence was uneventful. 
 
Cause of the Event: 
 
The root cause of the MSR high level trip could not be conclusively 
determined. Despite having determined that the MSR level trip switches 
were functioning properly and the sensing lines were clear, a spurious 
actuation of the trip switch could not be completely ruled out. 
Similarly, despite testing the alternate drain line from the MSDT to the 
condenser and verifying that the line was capable of passing flow, it 
could not be completely ruled out that the line or one of the 3 valves in 
the line was not somehow obstructed during the minutes prior to the trip. 
 
It was also theorized that the opening of the normal drain to the 4B 
heater may have caused a momentary interruption of flow to the alternate 
drain. This is supported in part by the subsequent receipt of the 4B 



heater extreme high level alarm, which is an indication that the 4B 
heater was receiving increased flow after the MSDT normal drain was 
opened. Upon receipt of the 4B heater extreme high level alarm, the MSDT 
normal drain valve reclosed. In order for this sequence to have led to 
the trip, the check valve in the MSDT alternate drain would have to have 
become somehow stuck in the closed position long enough to let the drain 
flow from the MSR to flood the MSDT and the associated drain line. 
Again, troubleshooting after the trip did not indicate a stuck valve or 
the presence of any obstruction in the MSDT alternate drain line. 
 
The cause of the 4B heater extreme high was determined to be related to 
the configuration of its alternate drain line. The 4B heater alternate 
drain enters the condenser above the elevation of the heater itself. 
That, combined with the relatively low turbine stage pressures developed 
at low power, limits the capacity of the alternate drain during startup. 
As a result, receipt of the high and extreme high alarms is not 
considered an unusual response to conditions at the time of the trip. 
 
The level transient, if in fact such a transient did occur, went 
undetected in the control room due to the failure of the MSDT high and 
high-high alarm switches. As previously noted, the cause of their failure 
was attributed to corrosion. This, in turn, was attributed to their 
exposure to high humidity during operation. 
 
Analysis of Event: 
 
This event is being reported per 10 CFR 50.73(a)(2)(iv) as an event that 
resulted in automatic actuation of Engineered Safety Features (ESF), 
including the Reactor Protection System (RPS). 
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Analysis of Event: (cont'd) 
 
A reactor trip occurred when the turbine tripped above 10 percent Rated 
Thermal Power on a Main Turbine Moisture Separator High Level. All 
control rods fully inserted, both Motor Driven Auxiliary Feedwater Pumps 
started, and a feedwater isolation occurred; all as designed. 
 
Normal offsite power was available, the emergency diesel generators were 
in standby, and no safety equipment was out of service prior to the trip. 
This event did not have any actual or potential adverse impact on the 
health and safety of the public. 
 
Corrective Action: 
 



The Right MSDT high and high-high level alarm switches were repaired and 
tested. The corresponding alarm switches for the Left MSDT were also 
inspected and verified to be functioning properly. 
 
During normal power operation the level alarm switches are not 
periodically exercised. Corrosion buildup at the magnetic pickup 
mechanism, a result of their location in a humid environment, led to the 
failure of the switch. A Preventive Maintenance program has be 
established to ensure that these alarm switches are maintained 
functional. 
 
The proper operation of the check valve upstream of the Right MSDT drain 
valve in the alternate drain path to the Main Condenser was verified. 
 
A procedure change has been initiated to provide the operators with the 
means to effect a more stable transfer of the MSDT drain path from the 
Main Condenser to the 4A and 4B Feedwater Heaters. 
 
Failed Component Identification: 
 
Level Switches 
Manufacturer, Magnetrol International 
Model, 602-SP-X. 
 
Previous Similar Events: 
 
None 
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